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REMARKS 

Claims 1-4 and 6-14 are pending in this application. 

Applicants respectfully traverse the rejections. Applicants further submit herewith an 
excerpt from Yoshihiro Konishi & Toshiro Tsuji, Basis and Application of Electroceramics (1^^ 
ed. 1978), along with its English language translation* As this publication is intended only to 
establish knowledge in the art at the time of the invention, it is not believed that the publication 
requires the submission of an Information Disclosure Statement (IDS). 

For the reasons discussed herein, allowance is earnestly solicited. 

Rejections under 35 U,S.C, 8 103 

Claims 1-4, 6-10, and 12-14 are rejected under 35 U.S.C. § 103(a) as being unpatentable 

over Kimura et al (US 6093339) in view of Kennedy et al (US 2003/0199228); and 

claim 1 1 is rejected under 35 U.S.C. § 103(a) as being unpatentable over Kimura et al in 
view of Kennedy et al and Nishida et al (US 2002/0066882). 

The Examiner essentially repeats the rejection outlined in the Office Action mailed 
May 13, 2008. That is, Kimura et al was cited as disclosing a ceramic composition meeting each 
of the terms of instant claim 1, except for M3, which represents a metallic element of a sintering 
aid component. The Examiner relied on Kennedy et al as teaching a piezoelectric ceramic 
composition including M3 which represents a metallic element of a sintering aid component 
within the claimed amount. The difference is that the Examiner now cites an alternative 
embodiment of Kimura et al in which x+y<0.75 (see Office Action at col, 3, lines 57-57). 
According to the Examiner, in this embodiment, the corresponding ranges for a, b, c, d and e 
would be 0.1 1025<a<0.45, 0.0441 <b<0.375, 0<c<0.05, 0.315<d<0.5 and 0<e<0.05. Therefore, 
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according to the Examiner, the compositional ranges for a, b, c, d, and e all at least partially 
overlap the claimed ranges. 

The reason for rejection was that it would have been obvious to include a sintering aid 
M3 of Kennedy et al in the ceramic composition of Kimura et al so as to obtain a ceramic 
composition that is more easily sintered. 

With respect to claim 1 1, the Examiner concedes that neither Kimura et al nor Kennedy 
et al expressly discloses that the composition contains the metallic element Sb, wherein Nb in the 
formula is partially substituted by Bb. 

Nishida et al is cited for teaching a piezoelectric ceramic composition in which metallic 
element Sb partially substitutes for Nb (citing paragraphs 7 and 8). 

The reason for the rejection is that it would have been obvious to combine the Sb of 
Nishida et al with the piezoelectric ceramic composition of Kimura et al as modified by Kennedy 
et al because Sb is a well-known ftmctional alternative to Nb, and Ta. 

Applicants respectfully traverse. 

Applicants further submit herewith an excerpt from Yoshihiro Konishi & Toshiro Tsuji, 
Basis and Application of Electroceramics (1^^ ed. 1978), along with its English language 
translation. 

Instant claim 1, from which all claims variously depend, recites 

A piezoelectric ceramic composition characterized by containing: 

metallic element K; metallic element Na; metallic element Nb; 

Ml, which represents a divalent metallic element, or a metallic element 
combination formally equivalent to a divalent metallic element; 

M2, which represents a tetravalent metallic element, or a metallic element 
combination formally equivalent to a tetravalent metallic element; 

M3, which represents a metallic element of a sintering aid component and 
which is at least one of Fe, Co, Ni, Mg, Zn, and Cu; and 



3 



RESPONSE UNDER 37 C.F.R. § LI 16 
Application No.: 10/558,383 



Attorney Docket No.: Q90710 



non-metallic element O, wherein, when K, Na, Nb, Ml, and M2 constitute 
the formula [(l/2)aK2O-(l/2)bNa2O^cM10-(l/2) dNb205-eM202], a, b, c, d, and e 
in the formula satisfy the following relations: 0.2 < a < 0.5, 0 < b < 0,25, 0 < c < 
0,1 1, 0.4 < d < 0.56, 0 < e < 0.12, 0.4 < a + b + c < 0.5, anda + b + c + d + e= l; 
and when the total amount of K, Na, Nb, Ml, and M2 as reduced to corresponding 
oxides is 100 parts by mass, the amount of M3 as reduced to M3 oxide is 5 parts 
by mass or less. 

In contrast, Kimura et al nowhere discloses the inclusion of M3, which represents a 
metallic element of a sintering aid component and which is at least one of Fe, Co, Ni, Mg, Zn, 
and Cu. As the Office concedes, Kimura et al also fails to disclose that when the total amount of 
K, Na, Nb, Ml and M2 as reduced to corresponding oxides is 100 parts by mass, the amount of 
M3 as reduced to M3 oxide is 5 parts by mass or less. See the Office Action: page 3, lines 4-8. 

Although the Office Action alleges that Kennedy et al teaches the inclusion of "M3" in its 
piezoelectric ceramic composition, Kennedy et al actually discloses that less than 2% by mass of 
a sintering aid comprising Fe203,or the like, can be added to a ceramic composition. See 
Kennedy et al at paragraph [0055]. The ceramic composition disclosed in Kennedy et al is used 
as a wrapping carrier, and not as a piezoelectric ceramic composition. See Kennedy et al's 
claims and reference numeral (10) in FIG, 2. 

Hence, because Kennedy et al is cited for, and merely discloses a known sintering aid for 
sintering ceramic material, the Examiner's conclusion that it would have been obvious to include 
Kennedy et al's teachings in Kimura et al is inapposite* See the Office Action at pages 7-8, 
paragraph 20. 

It is known in the field of piezoelectric ceramics that piezoelectric characteristics (e.g., 
piezoelectric strain constant "d33") vary depending on the substance added to the base 
composition. See attached excerpt from Yoshihiro Konishi & Toshiro Tsuji, Basis and 
Application of Electroceramics (V^ ed, 1978). This notion is also evidenced in that Cr203, 
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Fe203, CoO and Mn02 (corresponding to "M3" in the present invention) are described as being 
added to PZT, thereby impairing piezoelectric characteristics. See id. from page 89, line 1 to 
page 90, line 7. 

In contrast, the present invention aims not at merely improving sinterability, but at 
improving sinterability without impairing piezoelectric characteristics (e.g., piezoelectric strain 
constant "d33")- In order to attain this object, the present invention is characterized in that M3 
(e.g., Fe, Co or Cu) is added in a specific amount to the base composition as recited in claim 1. 
The relation between "M3" and the improvement of piezoelectric characteristics is described at 
paragraph [0014], [0015] of the present PCT specification, 

Because it was known at the time of the invention that piezoelectric characteristics vary 
depending on the added component(s), as described above, Applicants submit that there would 
have been no motivation to combine references. That is, even if Kennedy et al establishes that 
Fe, or the like, is added to ceramic (which is generally not a piezoelectric ceramic composition) 
to merely improve sinterability, those skilled in the art would not have looked to Kennedy to 
solve the problem of preventing the impairment of piezoelectric characteristics of a piezoelectric 
ceramic composition. Kennedy et al is unrelated to the technical field of piezoelectric ceramic 
compositions, and together with Kimura et al, nowhere discloses or suggests all of Applicants' 
technical findings, or claimed features, which address the relation between sintering aid 
component(s) and piezoelectric characteristics. 

Hence, a skilled artisan would not have found as obvious the features of claim 1, from 
which all claims variously depend, nor the advantages flowing thereform, from the description of 
either Kimura et al and/or Kennedy et al, alone or in combination. 
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Moreover, Nishida et al is cited for, and discloses only a piezoelectric ceramic 
composition in which metallic element Sb partially substitutes for Nb. In this respect, Nishida 
fails to remedy the deficiencies of Kimura et al and/or Kennedy et al 

Withdrawal of the rejection is earnestly solicited. 

In view of the above, reconsideration and allowance of this application are now believed 
to be in order, and such actions are hereby solicited. If any points remain in issue which the 
Examiner feels may be best resolved through a personal or telephone interview, the Examiner is 
kindly requested to contact the undersigned at the telephone number listed below. 

The USPTO is directed and authorized to charge all required fees, except for the Issue 
Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any 
overpayments to said Deposit Account, 



Respectfully submitted, 



SUGHRUE MION, PLLC 
Telephone: (202)293-7060 
Facsimile: (202) 293-7860 




WASHINGTON OFFICE 



23373 



CUSTOMER NUMBER 



Date: February 5, 2009 
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<Page 88, line 8 - Page 89, line 5> 

FIG. 4,5 show changes, due to the composition, in the 
dielectric constant of PhTiOa-PbZrOa piezoelectric ceramics and 
the electromechanical binding coefficient. Since this phase 
boundary hardly changes with respect to the temperature, large 
piessoelectricity can be utilized stably. PbTi03-PbZr03 
piezoelectric ceramics has the advantages, for example, that 
this material has the piezoelectricity approximately twice as 
high as that of BaTlOa and is free of crystalline phase 
transition within the temperature range of from -so'^c to 200*'C# 
By virtue of these advantages, this material has been used later 
in place of BaTiOs, occupying the mainstream of the subject of 
researches regarding piezoelectric ceramics. However, this 
material has the disadvantages that PbO evaporates during the 
Sintering process because this material comprises, as main 
ingredient, Pb in a large amount^ causing the difficulty in 
obtaining a dense sintered body, and that the reproducibility 
of its characteristics and the uniformity can hardly be ensured 
due to its dependency, in terms of the piezoelectricity In the 
vicinity of the pbaaa boundary, on the composition of Ti and 
Zr. Thus, it has been difficult to put this material into 
practice. 

Then, attempts to improve these disadvantages have been 
made by a lot of researchers . Exaniples of the attempts include 
the method of replacing constituent elements with the same 
species of elements, as Is the case with BaTiOa ceramics, or 
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the method of adding an additive in a minor amount, and 
reaearches about the hot-press method. For example , an attempt 
has been made to replace a part of Pb with Ca, Sr, Ba or Mg. 
The replacement with an alkali metal in an appropriate amount 
can increase the dielectric constant without greatly reducing 
the plazoeleotrlcity. 

In addition to the Improvement by the replacement of 
gpnstituent elements, an attempt has been made to improve the 
disadvantages by the addition o£ an additive in a minor amount 4 
Almost all oxides have been tried as the additives of this type. 
Typical oxides r among them, are roughly classified into two 
groups: "group (I)" La203, HdzO^s NbaOs^ TaaOs, SbiOs/ BiaOa, ThO^ 
WO3 and "group (II)" CraOs, FeaOa, CoO, MnOa, 
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<Pa9e 90, lines 5-12> 

On the other hand, tho aflflitlon of an oxide pftrtainlng 
to Group {II) generally oauseg Increase in coercive force, 
resulting In difficulty in polarization so that the 
plezoeleotrioity is detarloratea , t>ut Increases Qk and Qa, 
thereby fozming, what we call, a hard material* Further, the 
addition of CraOa orU203 provides the effect of decreasing 
variations in resonance frequency due to the temperature and 
elapse of time. When these additives are added in small amounts, 
the additives are considered to uniformly f oxm a solid solution 
in a composition. On the other hand, the additives, when added 
m large amounts, prevent the formation of a uniform phase, 
cause the deposition of a specific confound, and deteriorate 
the piezoelectricity. For example, when NbaOa is added in a 
relatively large amount, Nb is replaced with Zr to deposit ZrOi, 
thereby deteriorating the piezoelectricity. Thus, it is said 
to be desirable to form a solid solution of PbNb^O^, ^en the 
additive is added in a large amount. 
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